Abstract: This paper presents a study on the macrobenthic community in the Salvia stream, a headwater stream that runs through a conserved Atlantic forest fragment in the state of Alagoas, Brazil, and identifies the environmental factors that most influence the community structure. Ten sampling sites were chosen, conducting each collection during the rainy season of 2010 and the dry season of 2011. At each site the macroinvertebrates were collected using a D net (0.250 mm mesh). Water samples were collected and taken to the laboratory to analyze Dissolved Oxygen, Conductivity, pH and Alkalinity. Water temperature, surface current speed and depth were measured at the site. Canonical Correspondence was used to analyze the effect of environmental factors on the macroinvertebrate community. All the environmental factors measured showed significant variation between seasons, showing the seasonality effects on the stream environment. Eighteen taxa were identified, with predominance of Palaemonidae (Decapoda) and Chironomidae (Diptera), respectively, during the rainy and dry season. The results showed that the macroinvertebrates were more correlated to pH, Alkalinity and Dissolved Oxygen, indicating that this ecosystem variation is mainly based on the organic matter decomposition process. Resumo: O objetivo deste estudo foi descrever a comunidade macrobentônica do riacho da Salvia, um riacho de cabeceira que atravessa um fragmento conservado de floresta remanescente de Mata Atlântica, identificando os fatores ambientais que mais influenciam a estrutura da comunidade. Dez estações de coleta foram escolhidas, onde foram realizadas coletas durante a estação chuvosa de 2010 e da estação seca de 2011. Em cada estação os macroinvertebrados foram coletados utilizando uma rede d (malha de 0,250 mm). Amostras de água foram coletadas para analisar Oxigênio Dissolvido, Condutividade, pH e Alcalinidade em laboratório. Temperatura da água, Velocidade de corrente superficial e Profundidade foram medidas em campo. Para analisar a correlação entre os fatores ambientais e a comunidade de macroinvertebrados bentônica foi utilizada a análise de Correspondência Canônica. Todos os fatores ambientais medidos mostraram variação significativa entre a estação chuvosa e seca, mostrando os efeitos da sazonalidade no ambiente do riacho. Dezoito táxons foram identificados, com Palaemonidae (Decapoda) e Chironomidae (Diptera) dominando, respectivamente, durante as estações chuvosa e seca. Os resultados mostraram que os macroinvertebrados foram mais correlacionados ao pH, Alcalinidade e Oxigênio Dissolvido, indicando que as variações neste ecossistema são baseadas principalmente nos processo de decomposição da matéria orgânica. Palavras-chave: insetos aquáticos; diversidade; fatores ambientais; ecossistema lótico; fauna zoobentica. Neotrop., vol. 13, no. 3 exception is a small water treatment plant, located near the mouth of the river, after the forest fragment delimitation.
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Field sampling
The benthic macroinvertebrates were collected during the rainy and dry seasons. The period representing the end of both seasons was chosen, because during this period the invertebrates are nearly full size, thereby facilitating the sorting and identification operation, and focuses on the times when they are most tightly linked to their particular food resource (Cummins et al. 2005) . The samples were taken on August 01 (sites 6 to 10), and August 02 (sites 1 to 5) of 2010 for the rainy season; on March 01 (sites 6 to 10) and March 02 (sites 1 to 5) of 2011 for the dry season. The macroinvertebrates were collected using a d net (0.250 mm mesh) to drag 2 m of the substrate, with two sampling units at each site, one at the margin and one in the central part of the stream. The samples were taken alive to the laboratory, where they were fixed in 70% alcohol and classified on the same day that they were collected.
Each time a biological sample was taken, Water Column Depth (cm), Superficial Current Speed (m/s; using a floater for 5m) and Water Temperature (using a mercury thermometer) were recorded. Also, water samples were collected in 500 ml plastic bottles, for Dissolved Oxygen, pH, Alkalinity and Conductivity. The samples were analyzed for variables at the Chemistry Laboratory of LABMAR/UFAL.
Laboratory analysis
All samples were preserved in 70% ethanol and the biological material was classified and identified under a stereoscopic microscope. The organisms were identified to Family level, except for Turbellaria, Oligochaeta and Hydracarina, using specialized literature (McCafferty 1983 , Mugnai et al. 2010 .
T test was used to evaluate the significance of the seasonal variation of the environmental variables. Canonical Correlation Analysis was used to correlate the environmental changes with the benthic macroinvertebrate community (Ter Braak & Verdonschot 1995) , run on the PAST 2.6 software (Hammer et al. 2001) .
Introduction
Water is a finite resource, with costly alternative acquisition methods such as desalinization, and the higher prevalence of waterrelated diseases are the most relevant arguments for preserving its sources, which are among the most threatened environments in the world, especially the tropical rivers located in developing countries (Baptista et al. 2000 , Dudgeon et al. 2006 . For these reasons, the ecological integrity of rivers and streams has become a vitally important subject regarding the management of these resources worldwide (Silveira 2004 , Monteiro et al. 2008 .
While many taxa contribute to biodiversity in lotic systems, benthic macroinvertebrates play central ecological roles in many systems and are among the most ubiquitous and diverse group of organisms (Rosenberg & Resh 1993 , Buss et al. 2003 , Brandimarte et al. 2004 , Strayer 2006 , Milesi et al. 2009 , Bagatini et al. 2012 . Therefore, it is essential to understand the relative roles of habitat and water chemistry in structuring macroinvertebrate communities in headwaters (Nicola et al. 2010) .
The abundance of stream invertebrates is known to be influenced by environmental conditions such as: hydraulic stress, temperature and water chemistry (Silveira 2004 , Cummins et al. 2005 , Nicola et al. 2010 , Rosin et al. 2010 . The dry and rainy season variation is important to determine ecological changes in the tropics (Chukwu & Nwankwo, 2004) . Rainfall distribution patterns have great impact on both the chemistry of water as well as the population dynamics of the fauna (Onyema et al. 2009 ).
In Brazil, there are many studies on benthic macroinvertebrate communities in the Southeast (eg. Brandimarte et al. 2004 , Oliveira & Callisto 2010 and South (eg. Rosin et al. 2010 , Bagatini et al. 2012 region. In the Northeast region, however, there are only a few, most of them about lentic environments (Leitão et al. 2006 , Lucca et al. 2010 . However in Alagoas, even basic information is lacking.
The present study analyzes the macrobenthic community of a headwater stream in a conserved Atlantic forest fragment in the state of Alagoas, during the rainy and dry seasons, and correlates the data to the environmental variables, identifying the ones that most influence the community structure.
Methodology

Study area
This study was carried out in the Salvia stream, a small water course that belongs to the Mundaú river watershed, located in Rio Largo Municipality, Alagoas. This environment is a second order stream, with a substrate mainly composed of sand. Ten sampling sites where determined along its course (Table 1) .
The draining area of the Salvia stream is Mata da Sálvia, a 100 ha remnant of Atlantic forest. Its topography includes a very irregular relief, with altitude ranging between 120 m in elevation and 40 m in the valleys, and with typical native vegetation forming a canopy that filters the sunlight considerably, but also contains patches of exotic species, especially Asian bamboos. Mata da Sálvia is surrounded by sugarcane plantations, a common characteristic for small Atlantic forest fragments in Alagoas (Assis 2000) . It is located in the bioclimatic zone, close to 75 biologically dry days, within the climate domain As', according to the Köppen-Geiger climate classification, with dry summers, from September to March, and rainy winters, from April to August (Assis 2000) .
The stream is kept free from mostly anthropogenic impacts, as its waters are used for irrigation and human consumption. The only The T test results for Dissolved Oxygen (T: 3,0997; P: 0,0061), Depth (T: 1,0742; P: 0,2969), Temperature (T: 1,6268; P: 0,1211), Superficial Current Speed (T: 0,7230; P: 0,4789), Alkalinity (T: 5,7767; P: 1,7863), pH (T: 3,1497; P: 0,0055) and Conductivity (T: 1,1331; P: 0,2720) show significant difference for all the measured variables.
During this study, 743 benthic macroinvertebrates were collected, divided into 18 taxa (Table 3) . Chironomidae (Diptera) was the most abundant taxa, responsible for 41.05% of the specimens, followed by Palaemonidae (Decapoda), with 36.47%, Baetidae (Ephemeroptera), 05.52%, and Gomphidae (Odonata), 04.44%. 367 individuals were collected during the rainy season, and the most abundant taxon was Palaemonidae (67.76%). Other abundant taxa during this season were Chironomidae (09.54%), Baetidae (05.45%) and Gomphidae (04.90%).
During the Dry season 376 individuals were collected and the most abundant taxon was Chironomidae (71.81%). Other abundant taxa during this season were Palaemonidae (06.91%), Baetidae (05.59%) and Gomphidae (03.99%).
The Canonical Correspondence (Figure 1 ) resulted in axis 1, explaining 64.30% of the variation and axis 2 explaining 15.29%. DO, pH, and Alkalinity were associated with axis 1 and Depth and Conductivity was associated with axis 2.
Discussion
The results of this study indicate that seasonality has great influence on the abiotic environment of the Salvia stream, changes that were reflected on the macrobenthic community. As indicated by the Canonical Correspondence, the benthic macroinvertebrates responded to changes on the environmental parameters of major influence, such as Dissolved Oxygen, pH, and Alkalinity.
The main change seen in the macroinvertebrate community in the two seasons was the abundances of Palaemonidae and Chironomidae, respectively dominant taxa of rainy and dry seasons. These results indicate that the difference on the quality of the main food source available for the community is the main change in the seasons, as Neotrop., vol. 13, no. 3 Palaemonidae and Chironomidae are associated to different food sources (Cummins et al. 2005) . The fact that most of the macroinvertebrates collected are associated to particulate organic matter shows that the macrobenthic community in Salvia stream is mainly composedof taxa heavily dependent on the riparian vegetation as primary food source. This is expected to a low order stream that drains a forested area, as allocthonous organic matter, mainly leaves from riparian vegetation, is a major energy source of low order woodland streams with welldeveloped riparian corridors (Benfield 1997 , Wallace et al. 1997 , Cummins et al. 2005 , Tomanova et al. 2006 , Clarke et al. 2008 , Uwadiae 2010 .
This dependence derives from the very low primary production, which is a characteristic of forested low order streams, due to shading caused by the riparian vegetation (Vannote et al. 1980 , Wallace et al. 1999 , Allan & Castillo 2007 . In Salvia stream this was reinforced by the non-consolidate nature of the substrate, which does not allow the attachment of algae. Taxa associated to this food source, such as Gastropoda and Corixidae, were very rare or absent.
The canonical correlation analysis showed the influence of water chemistry on the macroinvertebrate community, as aquatic chemistry variables are frequently used to explain variation in benthic communities (Nicola et al. 2010) . Alkalinity, pH and Dissolved Oxygen were shown as the most important environmental factors, as they were associated to the decomposition of organic matter. Shimabukuro & Henry (2011) found that lower pH and Dissolved Oxygen are derived from ions released during leaf decomposition.
Therefore the results suggest a difference on the quality of the particulate organic matter between the two sampling periods, which seem to follow a seasonal pattern. During the Rainy season the superficial runoff carries residues that accumulate in the stream, forming coarse particulate organic matter which is the primary food source for Palaemonidae, the dominant taxon. In the following Dry season the shredded organic matter is further processed by bacterial decomposition, thus liberating the fine particulate organic matter into the system, which is the main food resource of the dominant taxa of this season, Chironomidae and Baetidae. Thus the water flow and temperature influences the amount of available food, promoting the release and removal of nutrients (Oliveira & Nessimian 2010) .
Of the taxa collected in this study, aquatic insects were the most abundant, corresponding to 14 of the 18 taxa sampled. Insecta represent one of the most important groups of invertebrates that comprise the benthic fauna, especially due to its abundance and diversity (Higuti et al. 1993) . The water quality and ecological health of Salvia stream is confirmed by the presence of five families of Odonata sampled in this study, as specialized feeders are more sensitive and thought to be well represented in healthy streams (Uwadiae 2010) .
Conclusion
This study supplemented information on the structure of benthic communities, contributing to narrowing the gap in studies of this nature in the region. Further research on the remaining preserved environmental areas is needed to determine whether the local and seasonal patterns that characterize the benthic macroinvertebrates in the Salvia stream are determining factors at a regional level.
